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TUBERCULOSIS IN THE BRI'l'ISH ARMY, AND ITS 
PREVENTION.l 

By LIEUTENANT-OOLONEL R. J. SIMPSON, O.M.G. 
Royal Army Medical Corps. --- --------

IN dealing with the question of the prevalence of tuberculosis in 
the British Army, esp~cially in relation to its prevention, there are 
two stages into which the enquiry must be divided. The first 
relates to the present prevalence as compared with that in former 
years, the second to those alterations in conditions to which any 
changes in the prevalence may be attributed. Further, the Army 
is, after all, only a portion of the general popUlation which has for 
a certain period been subjected to conditions which are not those 
which obtain among the general population. Hence no considera
tion of the prevalence in the Army can be complete without some 
reference to the prevalence in these islands generally. 

1. 

'l'HE PRESENT PREVALENCE OF TUBERCULOSIS IN THE ARMY AS 

COMPARED WITH THA'r IN FORMER YEARS. 

There are several factors which make it extremely difficult to 
make a comparison between the present incidence and that of 
earlier periods with any high degree of accuracy. These may be 
grouped as follows:-

(a) Changes in the Nomenclature of Disease.-These changes 
are, of course, well known; they have followed and depended on 
the various hypotheses of the origin of certain pathological con
ditions, and it was not till the true specific nature of the various 
lesions was recognised that a rational nomenclature was adopted. 
Hence the boundaries of each class of disease were in the earlier 
years far less definite than they are now, and one has to rearrange 
the statistical records for this period to make them comparable with 
the current statistics, and here we have a possible source of error. 

1 This article was written in response to a request from the Editorial Oommittee 
of Le Caducee, and has been published in the issue of that Journal dated October 
17. The Editorial Oommittee has kindly given permission for the republication. 

The information regarding the condition of barracks in former years has been 
chiefly derived from an article by Lieutenant-Oolonel Melville, R.A.M.O., in the 
British Journal of Tuberculosis for January, 1908; he has also kindly t;upplied 
the figures from which the diagram has been constructed. 
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R. J. Simpson 19 

This error affects all the particulars, the morbidity, mortality and 
total loss by death and discharge from the Service. 

(b) Changes in the Conditions of Service, i.e., in the Period for 
which the Soldier Enlists.-" As a general rule, until the year 1847, 
the term of service of men enlisted in time of peace was for life." 
In 1847, the Army Servi.ce Act (amended in 1849) limited first 
engagements to ten or twelve years in different branches of the 
Service, but allowed re-engagements to complete a period of twenty
one or twenty-four years service, and even longer under special 
authority. By the Army Enlistment Act, 1867, first engagements 
were to be for twelve years, with power to re-engage to complete 
twenty-one years' service, and even more under special authority. 
In all these cases the term of engagement was for actual" colour 
service," i.e., continuous military employment. 

In 1870 the system known as the short service system was 
introduced and has continued in force ever since. The essential 
distinction of this system is that under it a soldier passes part of 
the time for which he enlisted, twelve years, with the colours, and 
the remainder with the reserve, remaining still liable to be sum
moned for colour service in case of emergency till the expiration 
of the term for which he enlisted. A proportion are still permitted 
to pass the whole term of enlistment with the colours, and it 

smaller proportion to re-engage to complete twenty-one years"or 
in special cases even longer. But by far the greater proportion of 
the men pass into the Reserve after their normal ·term of colour 
service: that is, return to civilian life; and the numbers serving 
for long periods are in no way comparable with those under the 
older systems. The actual time during which the majority of 
the men are engaged in actual military employment, i.e., with 
the colours, has varied from time to time for the whole Army, and 
more especially for certain sections of it, but the longest period 
of service with the colours has not been more than nine years under 
this system, and the more usual period not more than seven. 

Although the short service system became legal in 1870, it 
was not at first fully adopted, and as there were a large number 
of men serving under the old conditions of enlistment, -it was not 
until about 1880 that the influence of the new system in reducing 
the age of the Army was at all important. Unfortunately, records 
of the age distribution of the Army between 1877 and 1889 are not 
now available, but the following table shows the average age of 
the Army serving in the United Kingdom between 1860 and 1905, 

. with the exceptions noted :-
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20 'Puberculosis in the B1'itish Anily, and its P1'evention 

Year Mean age Standard deviation 
1860 24°61 5°90 
1865 26°40 5075 
1870 25°93 6°50 
1875 27°07 7°25 

* 
1890 23°61 5°95 
1895 23°78 6°00 
1900 25 047 7°50 
1905 240°04 6°30 

One sees from this table that, having regard to the standard 
deviation, the Army in the United Kingdom was of greatest average 
age in 1865, and that from 1870-75 the average age did not differ 
very materially from thiso From 1890 the average age decreased, 
to rise again during the South African War, the influence of which 
had not disappeared in 1905, 

If one examines the proportion at each age per 100 of strength 
at all ages, it is easy to see that the cause of the difference lies in 
the proportion of the whole who were under thirty years of age, 
as follows ,:-

1860 Of every 1,000 men 831 were under 30sears of age 
1865 765 
1870 712 
1875 672 

1890 
1895 
1900 
1905 

843 
854 
738 
826 

* 

The Army of 1860 then resembled very closely that of 1905 in 
::tge composition, the only important difference is in the proportion 
of men in the two lower age groups, as below :-

Under 20 " 1860-216 per 1,0000 
" 25 0' 627 

1905-304 per 1,000 
656 

Between these extremes, 1860 and 1905, the Army in the United 
Kingdom was to 1875 of increasing average age, and after 1890 of 
decreasing age. 

'l'hese data regarding age composition relate to the Army in the 
United Kingdom alone, roughly half the total strength. The Army 
in foreign stations, and especially in India, is on the whole slightly 
older than in the United Kingdom, if only from the fact that 
practically the whole of the recruiting occurs in England. But the 
age of the whole Army, at home and abroad, has on the whole 
varied concurrently, and the changes observed in the United 
Kingdom may-be taken as indicative of similar changes elsewhere. 
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R. J. Simpson 21 

Cc) Changes in the Conditions affecting Invaliding.-One definite 
change has been made during the period: that is, the procedure 
introduced in 1903, whereby every man in whom tubercular infec
tion is proved to exist is immediately invalided from the service, 
i,e., struck off the active list, though not necessarily removed from 
treatment. This, of course, must act in two ways; it increases the 
loss by invaliding, as a man who is recognised as infected can no 
longer complete his term of enlistment, as was possible under earlier 
conditions, and on the other hand it decreases the loss by death, 
as the cases are struck off the active list before a fatal result ensues, 
Further, it probably tends on the whole' to reduce mortality, as the 
earlier recognition takes place the earlier the treatment, and the 
more favourable the prognosis. It is, however, too early to form 
any definite opinion as to the final effect of this change, an effect 
which requires time £01' its full development. 

Other changes in the conditions cannot be defined; they have 
varied from year to year, and from place to place, according to the 
standard of opinion of the profession generally, and of those officers 
who individually dealt with the cases, Changes due to alterations 
in the normal professional opinion are the more important; they 
are, however, more likely to be manifest over long periods. Varia
tions in the individual opinions affect shorter periods, but are in 
the aggregate less important. The combined effect of these 
changes can only be recognised as existing and affecting the various 
ratios, but their trend and degree cannot be estimated, It is, of 
course, obvious that any diminution in invaliding, not due to a 
diminution in prevalence of disease, but to changes in procedure, 
will tend to increase the death-rate, and vice versa. Hence, by 
taking the total loss by death and invaliding combined instead of 
the separate ratios, the error due to these ill-defined conditions 
is lessened, 

Dealing first with the morbidity, mortality and total loss in 
the Army in the United Kingdom, for which the age grouping has 
been obtained, we find that at various periods the ratios per 1,000 
of strength were as follows;-

Years Admissions Deaths Cures Total losses 

1859-69 11'36 ' 9'23 
1879-84 9'7 2'08 3'80 5'88 
1881-90 3'7 1'05 1'75 2'80 
1886-95 3'4 0'90 1'70 2'60 
1891-1900 3'2 0'68 1'70 2'38 
1896-1905 3'1 0'56 1'71 2'27 
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22 ~Tuberculosis in the British A'rmy, and its Prevention 

The third, fourth, fifth and sixth periods overlap the preceding 
periods so that a smoother progression is obtained. The sudden 
fall from the second to the third period shows some important 
alteration in the early part of the decade ending in 1890, and since 
that date the improvement has been steady. The change in the 
early eighties coincides with an alteration in two factors, .the age of 
the Army, and the condition of the barracks; the relative importance 
of each of these will be considered later. 

More exact information concerning mortality and total loss in 
the whole Army, at home and abroad, is given in the attached 
diagram, prepared from figures which have been compiled by 

PER 
186264 6r 6 70 7Z 4 6 7 88 o 8 2 8 48 1000 6 8 8 9 o 9 2 9 r 9 I) 9 615 000 Z 04 

0 
I ! o I 

7 v:. K 0 

1. 'd, 

/ 
tu. .£. ss £h pcdfS .lTl Vfl. '61 

6 '" / 
1\ \ 

5 

I \ 
4 i 1\ 

I 
I 

\ 

3 
I \ 

r-. ~~ol '" 0 

1---" 
0 t'---: 

---0 0 0 ........... ..J:L 0 2 

I 
I 

0 
<r ;---, 
~ 

0 0 0 

~ 
~ ...... 

I 

I liJ Vw 
re;-r- 0 

a 0 0 0 ......, 
! 

0 ~ 
I 

Lieutenant-Colonel Melville, R.A.M.C., and kindly lent for the 
purpose of this article. The upper curve relates to the total loss 
by death and invaliding, the lower to deaths alone. To eliminate 
variations of short period, which are difficult to expJain, which also 
obscure the general picture, freehand curves have been drawn 
approximating to the actual observations, but these observations 
have themselves been plotted as small .circles, so that the approxi-
mate accuracy of the generalised curve may be criticised. . 

It is evident at a glance that the diminution of the mortality 
has been practically continuous. From 2'78 per 1,000 in 1860 it 
has fallen to 0'28 in 1906, and there are no important breaks in the 
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R. J. Sirlipson 23 

steady improvement. Between 1866 and 1874, both rates are con
siderably disturbed, but it is not now possible to explain· this. 
Again, during the period of the war in South Africa there was a 
slight disturbance associated with the abnormal conditions prevail
ing during that period, conditions which have no parallel during 
any other part of the period. There is, then, no great error in 
assuming the diminution to be practically continuous during the 
period; the investigation of the causes of the smaller variation is 
beyond the scope of this paper. 

The curve for total loss shows very much greater variability 
than that for mortality, this increase being, of course, due to greater 
variations in the number of invalids, always much larger than the 
num ber of deaths, and so allowing of larger departures from the 
mean. Between 1860 and 1866 there was a decided increase; 
since that date, the trend has been almost uniformly downwards 
(particulars for the years 1874-78 are, unfortunately, not available), 
and probably the decrease was uniform, as it was rapid, from 1867 
to 1887. About 1887 there is a decided change in the slope of the 
curve; the diminution continues, but at a much slower rate; and here 
again, during the South African War, a temporary and compara
tively insignificant increase occurred, while the effect of the new 
procedure introduced in 1903 may account for the slight increase in 
1904-06. The variations during 1900-03 and 1904-06 are, of course, 
not insignificant taken in relation to the preceding decade, but they 
are of much less importance taken in relation to the whole period; 
they are the finer details of a large whole. 

The results for the whole Army, at home alld abroad, as shown 
in this diagram, agree well with the results given above for the 
Army in the United Kingdom. About 1885 is the point at which 
the period of most rapid improvement ceased; since then improve
ment has been steady but less rapid. That is,of course, what 
might be expected; when the most important elements in causa
tion have been removed,- the elimination of smaller factors can only 
have a smaller effect on the final result. 

There is, of course, no possible doubt as to the reality of the 
change that has taken place. 

n. 
ALTERATIONS IN THE CONDITIONS OF THE SOLDIER'S LIFE. 

Three important changes have occurred during the period. 
(1) Alterations in the conditions of enlistment, leading toa 

diminished ·average age, as detailed above. 
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24 Tube1'Culosis in the British Army, and its Prevention 

(2) Alterations in the conditions of the soldier's life; improve
ment in the hygienic conditions generally. 

(3) Alterations in the construction of barracks; improved air 
supply. 

The general hygienic conditions have undoubtedly improved, of 
which valuable evidence is afforded by the diminished prevalence of 
infectious diseases of all types. In this connection one would 
specify particularly greater attention to the food and its cooking; 
the decrease of intemperance, part of a national change; the intro
duction of a rational system of physical exercises; these, however, 
have been more important during the later years of the period. 
Minor changes in equipment and clothing have also had a beneficial 
effect. A diminution in guards, and especially in the' number of 
sentries, is also an improvement. One should also remember here 
one specific method of prevention, the prohibition of spitting, which 
is slowly becoming less frequent. All these factors, however, 
appear to be but of secondary importance; neither alone nor in 
combination are they capable of producing any marked change in 
prevalence of tubercular disease. 

The important hygienic factor is undoubtedly an increased air 
supply. Quite apart from any statistIcal evidence in this particular 
case, although, as will be seen, this is the only efficient factor, the 
whole modern experience in the treatment of tubercular disease shows 
the very great importance which is to be attributed to it. Increased 
air supply involves not only the provision of greater cubic space, and 
almost as important, greatersuperficial area, but increased attention 
to the methods by which the air is renewed by ventilation. The 
conditions about 1860 were in this respect extremely bad, as may be 
seen from the Report (published in 1860) of the Royal Commission 
appointed in 1857 to report on the sanitary condition of barracks 
and hospitals in the United Kingdom. Of the total strength, 
76,813 men, only 4,656 had sleeping room exceeding 550 cubic feet, 
while 34,882, or about half, had less than 400 cubic feet. The 
minimum cubic space recommended by the Commission was 600 
cubic feet, and this has been the regulation allowance for barracks 
in the United Kingdom for many years. At foreign stations, 
especially in hot climates, this allowance is increased. 

But it is one thing to lay down a minimum, and another to get 
this minimum used in' practice. The Commission pointed out that 
an mcrease of about one-third of the barrack accommodation 
was needed in the United Kingdom, and although gross cases, 
especially of inefficient ventilation, were dealt with at once, it was 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-12-01-03 on 1 January 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


R. J~ Simpson 25 

some years before the recommendation of the Commission-the 
provision of a minimum of 600 cubic feet-could be universally 
carried out. 

Now it has been seen that in the United Kingdom, most of all 
affected for good or bad by these conditions, the three elements, 
morbidity, mortality and total loss, showed a sudden change in the 
early eighties, and that since then the improvement has been at 
a slower rate. Increased accommodation in barracks, of course, acts 
in two ways; it diminishes the risk of infection for healthy men, and 
assists the infected in combating the disease. Hence, as long as 
improvements in barrack accommodation were possible, their execu
tion produced a double effect on the infected and the healthy men 
also, and this effect showed itself; as has been seen, by a rapid 
improvement. It is probable that this date, about 1885, represents 
the end of the period in which improvements in barrack accommoda
tion were effective in reducing disease prevalence, and this coincides 
approximately with the end of the period during which extensive 
alterations were being made. 

With regard to the age factor, it is not possible to assign any 
important influence to this. As has been seen, from 1860 to 1875 
the Army was growing older, while it is during the latter part of this 
very period (from 1867 onwards) that the rapid diminution in the 
total loss began. After 1876 the Army again became younger, and 
from 1879 (when the total loss was about the same as in 1873) the 
rapid decrease continued at about the same rate till about 1885. 
So that we have a comparable, if not an identical, rate of decrease 
in two periods in which the age movement was in opposite direc
tions. The suspension of the decrease between 1873 and 1879 is 
very probably only apparent; if statistics had been available for 
this period, it would probably ha.ve resulted that the curve would 
have shown an approximately constant decrease from 1867 to 
about 1885. 

One is never prepared to admit that any barrack is perfect in 
construction, and the maintenance of adequate ventilation, even 
where the means provided are above criticism, is extremely difficult 
and requires constant supervision. So that it is not possible, and 
in fact one knows it to be incorrect, to say that nothing remains 
to be done in this direction. The soldier's natural instinct is to 
close up all fresh air inlets, and much education is required in 
this direction. It is therefore not absolutely correct to conclude 
that the sudden alteration in the total loss curve about 1885 is due 
solely to the full effect of the improvements in barracks having 
been obtained. 
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26 Tuberculosis in the British A1'my, and its Prevention 

One element which is important in this connection is the 
effect of the short service system, apart from its influence on the 
age of the Army. It appears to have been about 1885, as far as 
one can judge in the absence of numerical records, that the short 
~ervice system may be assumed to have been completely established. 
One effect of this was that men with a mild infection of gradual 
development ceased to serve with the colours before they became 
physieally unfit for their duties, so diminishing the loss by invalid
ing, and to a less extent by death. 

A certain proportion of acute cases will always occur in which 
the progress of the disease is so rapid that a fatal result supervenes 
early. That is, assuming the proportion of these cases to be 
fairly constant, the mortality over a long period is probably a better 
index of the degree of infection than the total loss, as the mortality 
rate is less influenced by factors of secondary importance, such as 
the length of service. But as in the total loss curve, so in the 
mortality curve, there is a point of inflection about the same period, 
but a little earlier. That is, on the whole, the two curves are com
parable throughout their whole extent, and the conclusions are 
supported by both. 

One mode of prevention has not as yet been referred to: that 
is, the elimination of the infected at the time of their entry into 
the service. There does not appear to be any essential difference 
in this respect between the early and the later years of the period: 
full attention has been given to this throughout. But there will 
always be a proportion of cases which are not recognisable by 
ordinary clinical methods of examination, and this proportion will 
bear some relation, probably a constant relation, to the prevalence 
among the general population from which the recruits are drawn. 
Now, as the prevalence among the general population shows a 
distinct diminution, it is probable that the proportion of unrecog
nised cases which are taken into the service is beco:rn,ing smaller 
as the general infection decreases. This, however, is not a point 
of much importance as compared with the other factors. 

As about half the British Army is constantly serving at foreign 
stations, it is of some importance to consider how far the conditions 
apply to both sections of the Army. In such a country as India, 
where the high air temperature during a considerable part of the 
year makes it impossible to have satisfactory ventilation, the con~ 
ditions are somewhat different. The difficulty of th~ air exchange 
is lessened by an increase in the minimum cubic space allowed, 
and on the whole the history of barrack accommodation in foreign 
stations has been parallel to that in the United King~om. 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-12-01-03 on 1 January 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


.. 
R. J. Simpson 27 

An examination of the various elements in the prevalence of 
tubercular disease at the various foreign stations leads to the con
clusion that the effect of local conditions on the incidence of the 
disease, as compared with the United Kingdom, is surprisingly 
small, while on development-that is, the result as regards death 
and invaliding-it is even less .. 

The statistics used here relate to all forms of tubercular disease, 
but tubercular disease of the lung is by far the most important 
form both as regards prevalence and progress. 

One may summarise the whole discussion in two propositions: 
(1) There has been a'marked decrease in the morbidity, mortality, 
and total loss during the last forty-six years. This period is divided 
into two sub-periods, the earlier of rapid decrease, the later of 
slower. (2) The one element which appears to have been effective 
in producing the rapid decrease of the earlier portion of the period 
was increased air supply, including increased cubic space and 
improved ventilation. rrhe slighter degree of improvement during 
the later period is due to causes of secondary importance. 

Further improvement to any marked degree would appear to 
be possible in two ways only: (1) Earlier recognition and elimina
tion of cases of tubercular infection, so as to diminish the chances 
of contagion. In this, Calmette's ophthalmo-reaction will give 
valuable assistance. (2) Education, not only of the soldier, but 
of the general population, in all that concerns the prophylaxis of 
tu bercular- infection. 
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